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* NOTICES * 

JPO and NCIPI are not responsible for any 
dainages caused by the use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is optical equipment which consists of the light source, an integrator which makes light from said 
light source homogeneity spatially, and a lens system which irradiates the opening image of said integrator in 
the field of arbitration, and is characterized by said integrator being as exchangeable as other integrators with 
which opening configurations differ. 

[Claim 2] The field of said arbitration is optical equipment according to claim 1 characterized by forming the 
light from said light source by the space modulation element which carries out a space modulation according to 

a video signal. 

[Claim 3] Said integrator is optical equipment according to claim 1 characterized by being a slab mold 
integrator. 

[Claim 4] Said integrator is optical equipment according to claim 1 characterized by forming by 2 sets of multi- 
lens arrays. 

[Claim 5] Said 2 sets of multi-lens arrays are optical equipment according to claim 4 characterized by each 
physical relationship serving as one apparatus by the adjustment. 

[Claim 6] Said integrator is optical equipment according to claim 1 characterized by making an integrator 
exchangeable by having the rotation revolver type integrator unit which built in said two or more integrators, 
and rotating this integrator unit. 

[Claim 7] Said two or more integrators in said integrator unit are optical equipment according to claim 6 
characterized by having the aspect ratio of abbreviation 1 : 1 .33, abbreviation 1 : 1 .66, abbreviation 1 : 1 .85, and 

abbreviation 1 :2.35, respectively. 

[Claim 8] Said integrator is optical equipment according to claim 1 characterized by making an integrator 
exchangeable by having the slide cartridge-type integrator unit which built in said two or more integrators, and 

sliding this integrator unit. 

[Claim 9] Said two or more integrators in said integrator unit are optical equipment according to claim 8 
characterized by having the aspect ratio of abbreviation 1 :1.33, abbreviation 1:1.66, abbreviation 1:1.85, and 
abbreviation 1 :2.35, respectively. 

[Claim 10] Said space modulation element is optical equipment according to claim 2 characterized by being a 
transparency mold space modulation element. 

[Claim 11] Said space modulation element is optical equipment according to claim 2 characterized by being a 
reflective mold space modulation element. 

[Claim 12] Said space modulation element is optical equipment according to claim 2 characterized by being a 
reflective mold mirror device. 

[Claim 1 3] Said integrator is optical equipment according to claim 2 characterized by being exchanged for the 
integrator which has an aspect ratio corresponding to the aspect ratio of the input signal of said space 
modulation element. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to optical equipment equipped with the integrator for equalizing 
the light from the light source spatially especially about the optical equipment which illuminates the field of 
arbitration to homogeneity spatially by the light from the light sowce. 
[0002] 

[Description of the Prior Art] In the projection equipment which projects an image on a screen by irradiating 
light like a projector or a projector at a film or an image medium like a liquid crystal panel, in order to 
reproduce an image beautifully on a screen, it is indispensable to equalize the illuminance of the whole screen 
screen. The role of the integrator for equalizing the illuminance of the light which illuminates an image medium 
for that purpose on the whole screen is very important. 

[0003] Conventionally, the multi-lens array mold integrator and slab mold integrator which consist of 2 sets of 
multi-lens arrays are common knowledge as an integrator. Drawing 10 R> 0 shows the general configuration of 
the optical system using the multi-lens array mold integrator used for a transparency mold projector (projector 
using a transparency mold liquid crystal panel). 

[0004] The optical system shown in drawing 10 A lamp 1 and the 1st multi lens array 2, The 2nd multi lens 
array 3, a condenser lens 4, and three mirrors 5a, 5b, and 5c (reflecting mirror). It consists of six condenser 
lenses 6a, 6b, 6c, 6d, and 6e and two color separation mirrors 7 and 8, color composition prism 9, space 
modulation elements 10, 1 1, and 12, and projection lenses 13. 

[0005] A lamp 1 is the source of the white light installed in the focal location of a reflecting plate with a 
paraboloid-like reflector. It is reflected by the reflecting plate, and the light emitted from the lamp 1 serves as a 
parallel ray, and carries out ON light to the 1st multi lens array 2 of an integrator. 

[0006] The 1st multi lens array 2 and the 2nd multi lens array 3 consist of a matrix of many element lenses, 
respectively. The 2nd multi lens array 2 and the 2nd multi lens array 3 are installed in parallel. Spacing between 
the multi-lens array 2 and 3 is made equal to the focal distance of each element lens of the 1 st multi lens array 2. 

[0007] That is, the parallel light which carried out incidence to the 1st multi lens array 2 carries out image 
formation to the location of the element lens with which refraction is received and the 2nd multi lens array 3 
corresponds. The so-called integrator is formed by the 1st multi lens array 2 and the 2nd multi lens array 3, and 
it is fixed inside optical equipment. 

[0008] A condenser lens 4 is a convex lens which condenses the light which acted as Idemitsu from the 2nd 
multi lens array 3. It is fixed, respectively so that a reflector may become 45 degrees to an incident light shaft, 
and Mirrors 5a, 5b, and 5c reflect incident light in the direction of a right angle. Condenser lenses 6a-6f all 
consist of a convex lens, and have a condensing function. 

[0009] It is fixed so that a reflector may become 45 degrees to an optical axis, and the color separation mirror 7 
reflects only blue glow in the direction of a right angle from the white light, and the light of other colors has the 
so-called color separation function passed as it is. 

[0010] It is fixed so that a reflector may become 45 degrees to an optical axis, and the color separation mirror 8 
has the color separation function to reflect only red light in the direction of a right angle. The color composition 
prism 9 inputs a right lateral to green light, the red light from a left lateral, and blue glow from an inferior 
surface of tongue, ^d it has the function which acts as Idemitsu of the light which compounded such red, blue, 
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and a green light from a top face. 

[0011] The space modulation elements 10-12 are image media which consist of a liquid crystal panel of the 
square transparency mold of the same magnitude, input a video signal from the image processing system which 
is not illustrated, and form an image. A liquid crystal panel forms a dot matrix, and by the ratio controlled by 
the above-mentioned video signal over each, each dot passes incident light or intercepts it. 
[0012] The magnitude of the liquid crystal panel of the space modulation elements 10-12 is 1.3 inches of 
vertical angles, and an aspect ratio (aspect ratio) is 4:3. The space modulation elements 10, 1 1, and 12 are 
arranged in the left lateral of the color composition prism 9, a right lateral, an inferior surface of tongue, and 
parallel, respectively. 

[0013] The projection lens 13 is arranged in the top face (light exiting surface) of the color composition prism 9 
in parallel, and outputs the image by which color composition was carried out. 

[0014] The optical system shown in drawing 10 acts as follows, the light discharged from the light source lamp 
1 — the — the [ 1 multi-lens array 2 and ] — after being equalized by the integrator which consists of a 2 multi- 
lens array 3 and being condensed with a condenser lens 4, it should be reflected by the color separation mirror 7 
and a blue component should pass condenser lens 6a, mirror 5a, and condenser lens 6b — the space modulation 
element 1 1 irradiates. 

[0015] It is reflected by the color separation mirror 8 and the inner green light of the red who passed the color 
separation mirror 7, and a green light is irradiated by the space modulation element 12 through condenser lens 
6c. Moreover, the red light which passed the color separation mirror 8 is irradiated by the space modulation 
element 10 through 6d of condenser lenses, mirror 5b, and condenser lenses 6e, 5c, and 6f 
[0016] The space modulation elements 10-12 are controlled by the video signal from the above-mentioned 
image control unit, respectively, and carry out light transmission of the image part of the color of charge. For 
example, the space modulation element 10 makes red light penetrate by being controlled by the video signal and 
turning ON liquid crystal of the red part of an image. 

[0017] The same image which has red, blue, and each green color component from the space modulation 
elements 10-12 as mentioned above is inputted into the color composition prism 9 from three directions. These 
three images are compounded by the color composition prism 9, turn into a subject-copy image, and are 
projected by the screen through the projection lens 13. 

[0018] As for drawing 1 1 , like drawing 10 , although an integrator is a multi-lens array mold, it shows the 
configuration of the optical system of the reflective mold projector using the reflective mold liquid crystal panel 
as a space modulation element. In drawing 1 1 , the same sign as drawing 10 shows the same fimction. 
[0019] Since a reflective mold liquid crystal panel is what reflects light in the direction of incidence, and an 
opposite direction, it is making polarizing prisms 14a, 14b, and 14c intervene between each space modulation 
elements 10-12 and each opposed face of the color composition prism 9. 

[0020] While each set angular surface of polarizing prisms 14a- 14c reflects incident light in the direction of the 
space modulation elements 10-12, it has the fiinction to pass each light reflected from the space modulation 
elements 10-12. That is, the path of light becomes like the void arrow head of illustration, 
[0021] Also in any of the above-mentioned transparency mold projector and a reflective mold projector, the 
opening configuration of each element lens of the multi-lens array which forms an integrator is made into the 
configuration and analog of the space modulation elements 10-12. 

[0022] For example, when the space modulation element of an aspect ratio 4:3 is used, the outgoing radiation 
opening configuration of an integrator is formed in the configuration of an aspect ratio 4:3 so that this whole 
space modulation element may be illuminated. Therefore, since the whole space modulation element is 
illuminated when projecting the image screen (for example, movie) of an aspect ratio 4:3, it is satisfactory. 
[0023] However, in projecting the image screen of an aspect ratio 16:9 using the above-mentioned space 
modulation element (aspect ratio 4:3), it makes the unnecessary part of an image screen up and down, in order 
to make this part dark on a screen conventionally - the above of a space modulation element — the vertical part 
of an image screen was indicated by black by always inputting a black signal to an unnecessary part. 
[0024] Conventionally, there is a slab mold integrator other than the above-mentioned multi-lens array mold 
among the integrators. As shown in drawing 2 concerning this invention, a slab mold integrator consists of a 
single optical path, and the light reflected from the reflecting mirror of the light source concentrates it on 
incidence opening of the slab mold integrator 16. Moreover, the configuration of outgoing radiation side 
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opening of this slab mold integrator 16 is the configuration of a space modulation element, and similarity. 
[0025] For example, each configuration of a space modulation element and outgoing radiation side opening of 
the slab mold integrator 16 is constituted so that it may become an aspect ratio 4:3, and he was trying to supply 
a black signal to the vertical cut part of a space modulation element like the case of the above-mentioned multi- 
lens array mold to the image screen where aspect ratios differ. 
[0026] 

[Problem(s) to be Solved by the Invention] however , even if it use any of a multi-lens array mold integrator or 
a slab mold integrator , in project the image screen of an aspect ratio where it differ other than an image screen 
[ having been fixed (for example , aispect ratio 4:3 ) ] in the optical system which made similarity the opening 
configurations of a space modulation element and an integrator , in order that the unnecessary part of a screen 
might arise up and down and effect might make this part there be nothing to a spectator movie appreciation , it 
needed to indicate by black as mentioned above . 

[0027] However, since the black display of the vertical cut part of a screen is performed by giving a black signal 
to a space modulation element, the illuminance of a vertical cut part falls only to the black level which can 
modulate a space modulation element. Therefore, the vertical cut part had the trouble of becoming bright 
somewhat compared with the part equivalent to which light has not been at all. 

[0028] Moreover, the vertical cut part of a screen will be illxmiinated vainly and had the trouble that the 
illumination Hght became useless. 

[0029] Furthermore, in having inputted the black signal into the xmnecessary part, since it corresponded to the 
aspect ratio of each screen although it must correspond to some kinds of screen sizes when using a projector in a 
movie theater, there was a trouble that the bri^tness of a screen became dark, so that the aspect ratio became 
large. 

[0030] Therefore, this invention has a technical problem to offer optical equipment which cancels all the above- 
mentioned troubles in the optical system which used the conventional integrator. 
[0031] 

[Means for Solving the Problem] The optical equipment applied to this invention in order to solve the above- 
mentioned technical problem consists of the light source, an integrator which makes homogeneity spatially light 
fi*om the above-mentioned light source, and a lens system which irradiates the opening image of the above- 
mentioned integrator in the field of arbitration, and with other integrators with which opening configurations 
differ, the above-mentioned integrator is constituted so that it may be exchangeable. 

[0032] Thus, by making exchangeable the integrator comrade fi-om whom an opening configuration differs, the 
integrator which has ttie optimal opening configuration to the configuration or aspect ratio of a field of 
arbitration which is a candidate for Ughting can be used, and, thereby, only the required part of the field of 
arbitration can be illuminated. 

[0033] The field of the above-mentioned arbitration is a space modulation element which carries out the space 
modulation of the light from the above-mentioned light source according to a video signal. This space 
modulation element may be any of a transparency mold space modulation element, a reflective mold space 
modulation element, or a reflective mold mirror device. 

[0034] Thus, the above-mentioned trouble about the screen vertical cut part in the case of using the projector 
using a space modulation element for projection of the movie of various aspect ratios is canceled by using an 
integrator with the configuration of the space modulation element of a projector, or the optimal opening 
configuration for an aspect ratio. 

[0035] The optical equipment concerning this invention is applicable, even if an integrator is a slab mold 
integrator and it is a multi-lens array mold integrator. Moreover, as for the multi-lens array mold integrator, 
each physical relationship of 2 sets of multi-lens arrays serves as one apparatus by the adjustment. 
[0036] The optical equipment concerning this invention is equipped with the rotation revolver type integrator 
unit which built in two or more above-mentioned integrators, and makes an integrator exchangeable by rotating 
this integrator unit. 

[0037] Moreover, the optical equipment concerning this invention is equipped with the slide cartridge-type 
integrator unit which built in two or more above-mentioned integrators, and makes an integrator exchangeable 
by sliding this integrator unit. 

[0038] Two or more above-mentioned integrators in the above-mentioned integrator unit have the aspect ratio 
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of abbreviation 1:1.33, abbreviation 1:1.66, abbreviation 1:1.85, and abbreviation 1:2.35, respectively. 
[0039] In exchanging the integrator of the optical equipment concerning this invention, it exchanges for the 
integrator which has an aspect ratio corresponding to the aspect ratio of the image screen displayed with the 
video signal inputted into the above-mentioned space modulation element. Thereby, the unnecessary part of an 
image screen becomes saving of the illumination light while no longer being illximinated and also solving the 
vertical cut problem of a screen. 
[0040] 

[Embodiment of the Invention] Hereafter, the example of the optical equipment conceming this invention is 
explained to a detail. The 1st example of the optical equipment conceming this invention is arranged for the 
integrator unit 17 as shown in drawing 1 instead of the multi-lens array mold integrator which consists of multi- 
lens arrays 2 and 3 of drawing 10 explained by the term of the conventional technique, enabling free attachment 
and detachment. In drawing 1 , the same sign is given to the same thing as drawing 10 . 
[0041] The integrator unit 1 7 places in a fixed position the 1 st multi lens array 2 and the 2nd multi lens array 3 
in parallel with mutual to incidence opening and outgoing radiation opening, respectively, unifies and is 
constituted. This integrator unit 17 makes insertion and detachment free from the frame of a suitable 
configuration above [ of drawing 1 ]. Thereby, with other integrator units 17, it is exchangeable and the 
integrator unit 1 7 is made. 

[0042] As for a different integrator unit 17, the opening configuration or aspect ratio of an element lens of each 
1st multi lens array 2 is different. For example, if four integrator units 17 which consist of multi-lens arrays 2 
formed with an aspect ratio 1:1.33, 1:1.66, 1:1.85, and each element lens of 1:2.35 are prepared, it is freely 
substitutable with the optimal integrator unit 1 7 to the aspect ratio of the movie screen to show. 
[0043] In drawing 1 , the light which came out of the lamp 1 illuminates the 1st multi lens array 2. Image 
formation of the image of each element lens of the illuminated 1st multi lens array 2 is carried out to the 2nd 
multi lens array 3 on the space modulation element 10 through condenser lenses 4 and 6. That is, change of the 
opening configuration of the element lens of the 1st multi lens array 2 also changes the configuration of the 
range where the space modulation element 10 is illuminated. 

[0044] For example, if the integrator unit [ as / whose aspect ratio of the opening configuration of the element 
lens of the 1st multi lens array 2 is 4:3 ] 17 is chosen when the aspect ratio of the image expressed by the video 
signal inputted into the space modulation element 10 when the aspect ratio of the space modulation element 10 
is 4:3 is 4:3, the whole surface of the space modulation element 10 will be illuminated. 
[0045] Moreover, the aspect ratio of the space modulation element 10 is 4:3 as it is, and if the integrator xmit 
[ as / whose aspect ratio of the opening configuration of the element lens of the 1st multi lens array 2 is 16:9 ] 
17 is chosen when the aspect ratio of the image expressed by the video signal inputted into the space 
modulation element 10 is 16:9, the part except the vertical cut part of the space modulation element 10 will be 
illuminated. 

[0046] above - the — the [ 1 multi-lens array 2 and ] — since 2 multi-lens array 3 was unified within optical 
system and it considered as the removable integrator unit 17, the optimal lighting size of an image can be 
chosen by choosing and exchanging the integrator unit 17 which was most suitable for the aspect ratio of an 
image screen. 

[0047] The 2nd example of the optical equipment conceming this invention prepares integrator unit 1 7A as 
shown in drawing 2 instead of the integrator unit 17 in the 1st example of the above in above free [ attachment 
and detachment ]. Integrator unit 17A is carrying out one-piece immobilization built-in of the slab mold 
integrator 16 with the opening configuration of a characteristic aspect ratio. 

[0048] By preparing two or more integrator unit 1 7A from which the aspect ratio of the opening configuration 
of the slab mold integrator 16 to build in differs, optimal integrator unit 17A can be chosen and exchanged to 
the aspect ratio of the image to project. 

[0049] The 3rd example of the optical equipment conceming this invention has the revolver unit 18 which 
builds in two or more multi-lens array mold integrators instead of the above-mentioned integrator units 17 and 
1 7A. The front view of the revolver unit 1 8 is shown in drawing 3 , and a side elevation is shown in drawing 4 . 
Two or more multi-lens arrays 1 8a-l 8d from which the opening configuration of an element lens differs like 
illustration in the cylindrical case 20 which rotates centering on a revolving shaft 19 are arranged at equal 
intervals to a circumferencial direction. 
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[0050] The desired multi-lens arrays 1 8a-l 8d can be made to counter with a condenser lens 4 by rotating the 
revolver unit 18 with a revolving shaft 19. Modification of an integrator is automatable by making rotation into 
automatic control so that it is not necessary sample an integrator unit one by one and to exchange them like the 
1st and 2nd example of the above and may mention later. 

[0051] The 4th example of the optical equipment concerning this invention has the revolver unit 21 which 
builds in two or more slab mold integrators instead of the above-mentioned integrator units 17, 17 A, and 18. 
The revolver unit 21 arranges two or more slab mold integrators 16a-16d with which the opening configurations 
of an element lens differ in the cylindrical case 23 which rotates centering on a revolving shaft 22 as shown in 
drawing 5 and drawing 6 at equal intervals to a circumferencial direction. 

[0052] The desired multi-lens arrays 16a-16d can be made to counter with a condenser lens 4 by rotating the 
revolver unit 21 with a revolving shaft 22. Modification of an integrator is automatable by not sampling an 
integrator unit one by one, and not exchanging them like the 1st and 2nd example of the above, and making 
rotation into automatic control. Since two or more integrators can be built in in a small tooth space especially in 
the case of a slab mold integrator, the integrator unit 21 can be miniaturized. 

[0053] The 5th example of the optical equipment concerning this invention has the integrator unit 24 which 
connected with the colunrn and formed two or more multi-lens array mold integrators instead of the integrator 
unit of each above-mentioned example. As shown in drawing 7 , the integrator unit 24 can combine two or more 
multi-lens array mold integrators 24a-24c with a column, can consider as cassette structure, and can be slid now 
in the serial direction free. 

[0054] The desired multi-lens arrays 24a-24c can be made to counter with a condenser lens 4 by sliding the 
integrator unit 24. This slide type integrator vmit 24 does not have a limit in the number of the multi-lens array 
mold integrators built in. 

[0055] Instead of the integrator unit of each above-mentioned example, the 6th example of the optical 
equipment conceming this invention has the integrator unit 25 which arranged two or more sets of slab mold 
integrators to the single tier, and was made into the slide type like the 5th example of the above, as shown in 
drawing 8 R> 8. 

[0056] The desired slab mold integrators 16a- 16c can be made to counter with a condenser lens 4 by sliding the 
integrator unit 25. This slide type integrator unit 25 does not have a limit in the number of the slab mold 
integrators built in. 

[0057] Drawing 9 shows the example of automatic exchange of the integrator in the optical equipment which 
has the revolver unit 21 as shown in drawing 5 and drawing 6 . By sending the aspect ratio information included 
in the video signal sent to the space modulation element 10 from an image processing system 26 to the 
integrator unit 21, the integrator unit 21 rotates automatically and chooses the optimal integrators 16a-16d. If it 
does in this way, when an aspect ratio changes with works actually shown in a movie theater etc., optimal 
lighting of a space modulation element can be performed automatically. 

[0058] As for each above-mentioned example, it is needless to say that it is applicable not only like a 

transparency mold projector but the reflective mold projector shown in drawing 1 1 . 

[0059] 

[Effect of the Invention] When the aspect ratio of the movie screen shown in a movie theater etc. changes like 
vista size and SHINESUKO size, by changing into the integrator suitable for these aspect ratios, the optical 
equipment applied to this invention as explanation was given [ above-mentioned ] does not need to perform 
protection from light doubled with the screen size like before, and reduction of brightness can be prevented and 
it becomes screenable with the same brightness on the screen of every size. 

[0060] Moreover, since the optical equipment conceming this invention can exchange integrators automatically 
using the information about the aspect ratio of a projection screen, its actuation of a projector is easy and is 
efficient. 

[0061 ] Moreover, when using the lamp with which outputs differ according to screen size in a movie theater, 
since it is exchangeable for the optimal integrator according to the arc length of a lamp, efficiency for light 
utilization can be gathered and it is economical. 
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* NOTICES * 

JPO and NCZPI are not responsible £or any 
daxnagee caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Drawing 10] 
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